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* PROVISIONAL SPECIFICATION 

Melt Blending of Aromatic Polyesters with other 
' \ Polymeric Bfraterials 

synthetic linear condensation polymers. 

According to the present invention we 50 
provide blends of' aromatic polyesters of. 
the kind, hereinbefore specified with 
other synthetic linear condensation 
polymers, said blends being obtained by 
heating said polyesters' and the other 55 
polymers together above the melting 
points thereof at least until a homo- 
geneous blend is obtained. 

Synthetic * linear condensation , poly- , 
mers which may be blended in accord- 60 
ance with the present invention include 
polyamides and interpolyamides of all 
kinds, for example, polyhexamethyleiie 
adipamide, polyhexamethylene sebaca- 
mide, the polyamides obtainable from. 65 
caprolactam, the interpolyamides <ybtain- 
able from caprolactam and hexamethy- 
lenediammonium adipate and the inter- 
polyamides from hj&xamethylenediam- 
monium adipate, hexamethylenediam- 70 
monium sebacate and caprolactam; 
polyesters and interpolyesters-(including 
different aromatic polyesters from the 
Class hereinbefore specified), for example, 
polytrlmethylene terephthalate, poly- 75 
Jxexamethylene terephthalate polydi- 
etfiyleneglycol terephthalate, polyethy- 
lene- 1 :2:~ethane. bis(phenoxy-p-carboxy- 
late), polyethylene" adipate, polyethylene 
sebacate and polyethylene hexahydro- 80 
terephthalate"; polyurethanes and poly- 
ureas. 

In carrying the invention into practical 
effect the components are mixed together 
and heated 'at a temperature at least 85 
sufficiently elevated to cause the com- 
ponents to melt, and the heating is 
continued until a homogeneous mass is 
obtained. Blending may be facilitated 



We, James Tennant Dickson and 
Reginald John William Reynolds, both 
of Hexagon Hojise, BlacMey, Manchester, 
British Subjects, and Imperial Chemical 
Industries Limited, of Imperial Chemical 
House, MiUbank, London, S.W.I., a. Com- 
pany incorporated under the laws of 
Great Britain, do hereby declare the 
nature of this invention to be as follows: 
This invention relates to the melt 
blending of aromatic polyesters with 
other polymeric materials and more par- 
ticularly with other linear condensa- 
tion polymers. 

The aromatic polyesters with which 
ttie present invention is concerned are 
the highly polymeric linear esters 
obtainable by heating, glycols of the 
series HO{CH 2 )ilOH, where n is an integer 
. greater than 1 hut hot exceeding 10, with 
terephthalic acid or with an ester-form- 
ing derivative thereof, for example, an 
aJipfaatLe. (including cycloaliphatic) or 
..aryl ester of half-ester, an acid halide 
or an_ ammonium ;or Umine $alt, under 
conditions- which yield the esters* in a 
highly polymerised condition. Examples 
of such higlily jolymeric . linear testers 
are those obtainable from terephthalic 
acid or an ester-forming derivative 
thereof and ethylene glycol, trimethy- 
lene glycol, tetramethylene glycol, hexa- 
methylene glycol . and decamethylene 
glycol. These polyesters are high melt- 
ing, difficultly soluble, colourless or sub- 
stantia^ colourless matejj&ls which can 
be formed into filaments' which can be 
extendedj>y dr atring'intb. strong flexible 
fibres showing,, by characteristic X-ray 
patterns;- molecular, orientation along 
the fibre axis. Of these polyesters, poly- 
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ethylene terephthalate is preferred oh . by stirring and* if desired by the use of 90 
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account of its ready availability and of 
its* "outstanding utility, as a textile 
material. . > : ■ 

We have now found tt^at thesfc aromatic 
polyesters may be satisfactorily blended 
by melting with a wide variety of other 



reduced pressures. Advantageously, the 
melting is effected in the: absence of air 
or oxygen and, if desired, a "stream of an 
oxygen-free gas, for example, nitrogen, 
may be passed through the melts to 

— -„ assist in the formation of a homogeneous 
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blend If desired, the .blending opera- 
tion can be preceded by a .drying 
operation. , . 

The melts obtained at the conclusion 

5 of the heating operation may be 
extruded or otherwise removed" from toe 
vessel and subsequently cooled. The 
extruded melts may be formed into 
blocks, chips or other shapes. _ 

10 The blends obtained ^according to the 
present invention usually~find utility in 
the art in the form of filaments or fibres'. 
Filaments can be formed by elusion 
" e^by drawing from the melt • directly 

15 after tfce completion of the heating^ 
after re-melting. Any suitable apparatus 
may be used. The filaments can be sub- 
sequently drawn to as much as several 
times their original lengths. The draw- 

20 ing operation may be carried out on 
filaments which have been allowed xuliy 
to cool and solidify after their formation, 
or it may directly follow the formation 
, of the filaments as one part of a con- 

25 -tinuous process. Any -suitable apparatus 
and process may be used for the draw- 
ing For instance, the filaments may-be 
wound from one roller to another, the 
second roller rotating at a higher speed 

30 than the first roller, for example at a 
spfced up to about 4 or 5 times that of 
the first roller; . • 

The invention is illustrated but not 
limited by the following Examples, in 

35 which the parts are expressed by weight. 



Example 1 
18 'parts of polyethylene terephthalate 
and 2 parts of polyhexamethylene adipa- 
mide, both in the- form of small chips, 
40 are mixecTtogether in a suitable vessel, 
dried by heating at 200°C. at a pressure 
of 15 tptti of mercury for 3 hours and 
heated at 275°C. in a current of oxygen- 
free nitrogen at the same pressttre.-The 

COMPLETE SPECIFICATION 



mass melts and becomes homogeneous 
after 3 hours heating. The blend 1 is 
then extruded from the vessel in which 
it has been made and cooled. It is 
crysta31ine, has a melting point of 225 6 C. J 
and it can be formed from the melt into 
filaments which can be exterided by 
drawing into useful fibres. 

Example 2 
* Equal parts of polyethylene terephtha- 
late and the interp'oly amide formed from 
hexamethylenediammomum a dip ate* 
hexamethylenediammonium sebacate 
and caprolastam (40:30:30), both. in the 
form of small chips, are mixed together' 
in a suitable vessel, which is fitted with 
a stirrer, and dried by heating for . 3, 
hours at 200°C. at a pressure of about 
15 jnm of mercury in a current of 
oxygen-free nitrogen. The interpoly- 
amide melts during this heating. The 
temperature is increased to 275°C. and 
the heating is continued otherwise under 
the same conditions. The polyethylene 
terephthalate melts and after about 1* 
hours a homogeneous blend is obtained 
The blend is then extruded from the 
vessel and cooled. It is crystalline, has 
ajxielting point of 230°C-, and it can be 
fbrmed from - the melt into filaments 
which can be extended by drawing into 
useful fibres. 

Example 3 
The recipe of Example 2 is repeated 
except that an equal part of polyethy- 
lene adipate Is used in place of the 
interpolyamide. The blend obtained is 
crystalline, melts at 148°C., and it can 
be formed from the melt into filaments 
which are somewhat elastic 
Dated the 28th day of March, 1948. 
E. A. BINXxEN, 
Solicitor for the Applicants. 
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Melt Blending of Aromatic Polyesters with other 
Polymeric Materials 

ticularly with other linear condensa- 
tion polymers. * . 

The aromatic polyesters with which 
the present invention is concerned are 
the highly polymeric linear esters 
obtainable by heating glycols of the 
series HCF(CH 2 ) n OH, where * is an integer 
greater than 1 but not exceeding 10, with 
terephthalic acid or with an ester-form- 
ing derivative thereof, for example, an 



We, James Tennant Dickson and 
Reginald John William Reynolds, both 
of Hexagon House, Blackley, Manchester, 
British* Subjects, and Imperial Chemical 
Industries Limited, of Imperial Chemical 
90 House, Millbank, London, S.W.I., a Com- 
pany incorporated under the laws of 
Great Britain, do hereby declare the 
. nature of this invention and in what 
manner the same is to be performed, to 



100 



105 



95 be particularly described and ascertained 
in and by the following statement:— 

This invention relates to the melt 
blending of aromatic polyesters with 
other polymeric mat rials and more par- 



Sfphatic (including cycloauphatic) or 110 
aryl ester or half-ester, an acid hahde 
or an ammonium or amine salt, under 
conditions which yield the esters in a 
highly polymerised condition. Examples 
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of such, highly polymeric, linear esters 
are those obtainable from terephthalic 
acid or an ester-forming derivative 
thereof and ethylene glycol, trimethy- 
lene glycol, tetramethylene glycol, hexa- 
methylene^ glycol and decamethylene 
glycol These polyesters are high melt- 
ing, difficultly. soluble, colourless or sub- 
stantially colourless materials which can 
be formed into filaments which can be 
extended by drawing into strong flexible 
fibres, showing, by characteristic X-ray 
patterns, molecular orientation along 
the fibre axis. Of these polyesters, poly- 
ethylene terephthalate is preferred on 
account of its ready availability and of 
its outstanding utility as a textile 
-material, 

We have now found that these aromatic 
polyesters may be satisfactorily blended 
by melting with a fade*variety of other 
"synthetic linear condensation pblymers. 
According to the present invention we 
provide blends of aromatic polyesters of 
the kind hereinbefore specified With' 
other synthetic linear condensation 
polymers, said blends being obtained by 
heating said polyesters and the other 
polymers together above the melting 
points thereof * at least until a homo- 
geneous blend is obtained. 

» Synthetic linear condensation' poly- 
mers which may be blended :in accord- 
ance with the* present invention include 
polyamides and interpolyamides of all 
kinds, for example,- polyhexamethylene 
adipamide, polyhexamethylene sebaca- 
mide, the polyamides obtainable from 
caprolactam, the interpolyamides obtain- 
able from caprolactam and hexamethy- 
lehediammonium adipate and the inter- 
polyamides from hexamethylehediam- 
monium adipate, hexamethylenediam- 
monium sebacate and caprolactam;. 
polyesters and interpolyesters (including 
different aromatic polyesters- from the 
class hereinbefore specified), for example, 
polytrimethylene terephthalate, poly- 
hexamethylene terephthalate, polydi- 
ethyleneglycol terephthalate, polyethy- 
lene-l:2-ethane bis(phenoxy-p-carboxy- 
late), polyethylene adipate; polyethylene 
sebacate and polyethylene, hexahydro- 
terephthalgjer P'olyurethanes .and poly- 
ureas. . - ■ 

In carrying the invention into practical 
effect the components are mixed together 
and heated at a temperature at least 
sufficiently , elevated to cause the "com- 
ponents t6 melt, and the heating is 
continued until a homogeneous mass is 
obtained Blending may be facilitated 
by stirring and if desired by the use of 
reduced pressures. Advantageously, the 
melting is effected in the absence of air 



or oxygen and, if desired, a stream of an 
oxygen-free gas, for example, nitrogen, 
may be passed through the melt to 
assist in the formation f a homogeneous 
blend. If desired, the blending opera- 70 
tion can be preceded by a drying 
operation. . ^ 

The melts obtained at thei conclusion 
of the. heating operation may be 
extruded or otherwise removed from the - 75 
vessel' and subsequently cooled. The 
extruded melts may be formed into 
blocks, chips tor other shapes. 

The blends obtained according to the 
present invention usually find utility in 80 
the art in the form of filaments or fibres. ; 
Filaments can be formed by extrusion 
or by drawing from the melt directly . 
after the completion of the heating or 
after re-melting. Any suitable apparatus 85 
may be used. The filaments can be sub-' 
sequently drawn tq as much as seVeral 
timeS their original lengths. The drafts 
ing operation may be carried out on • 
filaments which have been allowed, fully ' 90 
to cool and solidify after their formation, 
or it may directly follow the formation 
of the filaments as' one part of a con- 
tinuous process. Any suitable apparatus 
and process jn&y be used for the draw-: 95 
ing. For instance, the filaments may be 
wound from one roller to another, the 
second roller rotating at a higher speed 
than the first roller, for example at a 
speejd up to about, 4 or 5 times that of, lOu 
the first roller. • . 

In addition to thedr dtility in the form * 
of filaments and fibres the blends 
obtained according to the present inven- 
tion may be formed from* the melt into ICS 
other shaped articles, f qr example, filins 
or mouldings, or they may be tised for 
hot melt coatings or as adhfesives, plasti- 
cizers, binders for coating compositions 
or bonding materials for laminated 110 
fabrics, for example, in doubled fabric 
collars. * ■ . >* v 

The invention is illustrated but not 
limited by the following Examples, in 
which the parts are expressed by weight. 115 

Example 1 

18 parts of polyethylene terephthalate 
and 2 parts of, polyhexamethylene adipa- . 
mide, both in the form of small' chips, 
are mixed together ih a suitable vessel, 120 
dried by heating at 200 °C. at a pressure 
of 15 mm, of mercury for W hours and 
heated at 275 °C. in a current of oxygen- 
'free hitroge>n at the same pressure- The 
mass melts and becomes homogeneous 125 
after 3 hours heating.. The blend is 
then extruded from the vessel in which 
it has been made and cooled. It. is 
crystalline, v has a melting point of 225°e., - 



and it can be formed from the melt ^ 
filaments which can be extended by 
drawing into useful fibres. . 

5 Equal parts of polyethylene terephtha- 
late and the mterpolyamide formed from 
hexametirylenediammonium a dip ate, 
hexamei^lenediammonium s eh a c ate 
^Icaprolastam (40:30:30), both in ttx 

10 form Of small -chips, are n^ed together, 
to a suitable vessel, which is fitted with: 
a stirrer, and dried by «>oaaB9jai 
- hours at 200°C. at a pressure- of. about 
15 mm. of mercury-, to a current or 

15 oxygen-free nitrogen. \The interpoly- 

15 ST melte during tr^atihg The 

• temperature is increased to 275°C. and 
the heating is continued otherwise under 
the same conditions. The polyethylene 

2& terephthalate melts and 

hours a homogeneous blend is obtained - 
The blend is then extruded from the 
vessel and cooled. It is crystalhne, has 
' Trndtrng point of 230'C and it can be 

25 fSTfrom the melt mto fllamente 
iflMch can be extended by drawing into 
• useful fibres. 

Example 3 
The recipe of Example 2 ^ waled 
30 except that an equal part of poTyethy- 
lene scttpate is used in place of the 
interpolyamide. The blend obtained 
cnratelniie, melts at 148°C, and it can 
beformed from the melt into filaments 
35 which are somewhat elastic. 

EXAMPLE 4 



18 parts of polyethylene terephthalate 
and 2 parts of .the polyurethane obtain- 
able from tetramethyleue glycol and 

40 ' nexamethylene diisocyanate are maed 

^together in a suitable vessel, dried by 
heating atJ!98 0 C. at a pressure of 15 mm. 
- ot mercury for 3 hours in a current of 
Sygen-free nitrogen, and then heated 

45 at 278*C..at the same pressure in a 
current of oxygen-free nitrogen. The 
mass melts and becomes bni«nM|.- 
after 3 hours heating. The blend u ithen 
extruded from the vessel and cooled, .it 

50 is crystalline, has a inelting point of 
Marfan* » can be formed from the 
melt into filaments which can be 
extended by drawing into useful fibres. 

Example' 5 - 
55 Equal parts of polyethylene terephtha- 
late and polyethylene-1 ^ethane bis 
' Senoxy-p-carboxylate) • are .mixed 
togetiW in a suitable vessel, dried by 
heating at 198°C. at a pressure of 15 mm. 
60 ofnSrW for 3 hours in ^urrent^of 
oxygen-free nitrogen, and th n heatea 
at &a St the same , pressure, in a 



current of oxygen-free nitrogen. The 
mass- melts and becomes; hpmo«eneous 
afters hours heating. The blend is then 65 
extruded from the vessel and cooled. , It 
is crystalline, has a melting Point of 
170-180'C. and it can be J™^*™. 
the melt into filaments, which can b 
extended by drawing into useful fibres. 70 

Example 6 
Equal Parts of polyethylene terephtha- 
late and polyethylene hexahydrptereph- 
thalate are mixed together in a suitable 
vessel, and mixture is heated- at • ?5 
282*C. in a current of oxygen-free « 
nitrogen for 2 .hours at atmospheric 
pressure followed by two hours at a 
pressure of 0.5 mm. of mercury. The 
mixture which is initially heterogeneous 80 
has become homogeneous at the end oi 
the heating operation. ,The btend is 
extruded from the vessel in which it has 
been formed and cooled. A tough glass- 
SL mass is obtained. The blend has a 85 
melting point of 98-104°C, and it can be - 
Srmef irom the melt into filaments, 
which are somewhat elastic. • 

Having now particularly described and 
ascertained the nature of our said iayen- 90 
tion and in what manner the same is to 
to performed, we declare that what we 
claim _is: — " . . - - . . 

1 Blends of aromatic polyesters of trie 
kind hereinbefore specified- with^otoer 95 
synthetic linear condensation voty****. 
stid blends being obtained by heating 
said polyesters and the other polymers 
together above .the melting P°^te^e- 
of at least until a homogeneous blend is 100 

°TSends as claimed in »1 
wherein' there is used, as the ^aromatic 
polyester, polyethylene terephthalate. 

3 Blends as claimed in either of the lp5 
nre'cedinK Claims wherein the blen<n#g 
by stirring and, if desired, 
by the use of reduced pressures. • 

4. Blends as claimed in any. of the 
receding claims wherein melting Is 110 
4S5£ln the absence of air or^oxygen 
and if desired, a stream of an oxygen- 
ize eas for example, nitrogen, is passed 
KS' Se melt to assist in the forma- 

tion of a homogeneous. hlena - 

5 Blends as^laiihed to any of the pre- 
ceding^laims wherein the Wending oper- 
S is Preceded by a drying ^^n. 

6 Blends of aromatic polyesters with 
nther^ntheticUneat condensation poly- 120 
£ hereinbefore particularly des- 
cribed and ascertained especially with 
reference to the foregoing Example*. 

Dated the 28th day of March, 1947. 
E. -A, BINGEN, 
Solicitor for the Applicants* 



